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The theoretical procedure adopted in the present work, is appropriate to study resonances in weakly bound exotic systems [1] [2] [3] . Investigation of 5/2 + resonance state of 11 Be ( 10 Be + n) was undertaken. We started with a two-body potential which was constructed using density dependent M3Y (DDM3Y) effective NN interaction [4] . For the first time, the DDM3Y potential is used to study quasi-bound states of weakly bound nuclear system. The starting potential for our system presents a shallow well and a low, but very broad barrier. If the original potential v(r) is strong enough to support a bound state of energy E where the normalized wave function Ψ 0 (r) satisfies the Schrodinger equation
a straight forward calculation of resonance state from such potential faces numerical difficulties. So we use a well-known procedure in Supersymmetric Quantum Mechanics (SQM) to generate a one-parameter(λ) family of isospectral potentials from a given potential [5] [6] [7] . One parameter family of potentials V (λ; r) are constructed by SQM from the original potential v(r) by the following equation,
where
The isospectral potentials thus generated look quite different from the original one but they present the same set of energy levels. Newly constructed isospectral potentials develop a deep and narrow well followed by a high barrier for small positive values of λ. The quasibound state in the original shallow potential will now be effectively trapped in the deep well of the isospectral potential. In this way SQM converts the original shallow potential to a deep-well isospectral potential, giving rise to enhanced trapping probability. This technique provides easy and accurate determination of energy and width of the resonant state. A free parameter λ is used to adjust the isospectral potential to desirable properties which enhances the trapping probability. Small values of λ enhances the probability of the system to be found within the potential well-barrier trap, resulting in sharp resonance peak in the trapping probability [2, 3] . For a resonance state having the same spin-parity of an existing bound state, isospectral potential is constructed from the ground state wave function. If there is no such bound state with the same spin parity J π , we solve Schrodinger equation for a positive energy E subject to the boundary condition Ψ E (0) = 0. The Ψ E (r) is normalized to a constant amplitude of oscillation in the asymptotic region. This Ψ E (r) is used for construction of isospectral potential.
In both cases isospectral potential approaches the original potential for λ → ∞ and develops a deep and narrow well followed by a high barrier for λ → 0 + (Fig.  1) . A judicious choice of λ is made, since for extremely small values of λ the numerical error in the evaluation of wave function increases. Probability of the system to be trapped within this enlarged well-barrier combination is measured by a function C(E) given by
where C(E) has a maximum at the resonance energy E = E R . It is independent of the choice of λ. Width (Γ) of the resonance is obtained semi-classically from the mean life of the state using the time-energy uncertainty relation. The mean life is the reciprocal of the decay constant, which is expressed as a product of the number of hits on the barrier per unit time and the probability of tunneling through the barrier. The expression for (Γ) is given by
where a and b are the classical turning points of the well and b and c are the classical turning points of the barrier in V (λ; r), corresponding to resonance energy E R . By our theoretical procedure the resonance energy E R = 1.27 MeV of 11 Be was found to be in good agreement with the experimental value (E exp = 1.274 ± 0.018 MeV) [8] . Resonance energy appears to be independent of the adjustable parameter λ (Fig. 2) . Our original potential was slightly adjusted to reproduce the ground state of 11 Be. The width (Γ = 124 keV) slightly deviates from the experimental finding (Γ exp = 100 ± 20 keV) [8] . We also found that Γ is independent of λ. So we could conclude by saying that resonance energy calculated for 5/2 + resonant state of 11 Be( 10 Be + n) agrees well with the experimental value. Although resonance width (Γ) is obtained semi classically, it agrees fairly well with the experimental result.
